Abstract: Urban forest, which includes trees in streets, gardens and parks provide valuable ecosystem services. Several university campuses having large vegetative areas support excellent plantation of tree cover. These types of forest cover counterbalance carbon emissions through carbon storage and sequestration from urban areas. The present study deals with the estimation of tree biomass and carbon storage and sequestration in the Solapur University. To estimate the carbon stock in the tree growth, non-destructive and allometric method was used. It is recommended for both sustainable planning of forest resources and for studies on the energy and nutrients flows in ecosystems. Total 30 species including 1230 individuals of trees were recorded in the present study. The maximum carbon storage was found in the Azardirichta indica for both the above and below components. However, in the saplings of these trees, Ploythia longifolia has good shown potential for the sequestration of carbon. Although Tamarindus indica has highest wood density (900.2 kg/m 3 ) among the trees species found the study area, it has lower abundance in comparison to other species. Vegetation in well managed conditions such as university campuses and built environment are likely to have a greater impact per area of tree canopy cover in comparison to other non-urban forests due to faster growth rates and increased proportions of large trees.
Introduction
Trees have good potential of tapping atmospheric carbon through photosynthesis. The sequestrated carbon is stored in the plant tissues which results in the growth. Carbon sequestration phenomenon is the extraction of the atmospheric carbon dioxide and its storage in terrestrial ecosystems for a very long period of time. Plants store carbon in terms of live biomass, which becomes a part of the food chain and enters the soil as soil carbon. Subsequently, it renters into the atmosphere upon burning and decomposition. Worldwide concern about global climate change has created increasing interest in trees to help reduce the level of atmospheric CO 2 . Urban forests sequester carbon and affect the emission of CO 2 from urban areas. Thus, urban forests can play a major role in managing the increase in CO 2 levels. Urban trees store carbon derived from CO 2 , which is the major gas contributing to global climate change.
The estimation of stem volume and tree biomass forms the part of non-destructive and allometric methods for the estimation the carbon storage. It is recommended for both sustainable planning of forest resources and for studies on the energy and nutrients flows in ecosystems [1] . In addition, the United Nations Framework convention on climate change and in particular the Kyoto Protocol recognize the importance of forest carbon sink and the need to monitor, preserve and enhance terrestrial carbon stocks, since changes in the forest carbon stock influence the atmospheric CO 2 concentration [2] .
India being a tropical country, it has very high potential for tree growth and carbon sequestration. More than 116 million tons of CO 2 per year is sequestered contributing to reduce atmospheric carbon [3] . Urban forest [4] includes trees in streets, gardens and parks provide ecosystem services such as removing air-borne pollutants [5] , reducing the urban heat island effect [6] and counterbalancing carbon emissions through carbon storage and sequestration [7] . In India, several studies have successfully shown the carbon storage potential for urban forests [8] and trees planted in the university campuses [9] [10] . The present study deals with the estimation of tree biomass, carbon storage and sequestration in the Solapur University campus. 
Study Area

Methodology
Sampling technique
Quadrant method was used to estimate the population of all the tree species. They were made department wise. All the species located around that department and entire tress on the campus was counted. The following parameters were measured to estimate biomass and carbon content:
Tree height and Diameter at Breast Height (DBH)
To estimate biomass of different trees, non-destructive method was used. The biomass of trees was estimated on the basis of DBH (Diameter at Breast Height) and tree height. Licensed Under Creative Commons Attribution CC BY DBH can be determined by measuring tree Girth at Breast Height (GBH), approximately 1.3 meter from the ground. The GBHs of trees having diameter greater than 10 cm were measured directly by measuring tape.
Above the Ground Biomass of the trees (AGB)
It includes all living biomass above the soil. The above ground biomass (AGB) has been calculated by multiplying the volume of biomass and wood density. The volume was calculated based on diameter and height. The wood density value for the species obtained from world agroforestry database [12] . Wherever the wood density of tree species was unavailable, the standard average value of 0.6 gm/cm3 was taken.
AGB include all living biomass above the soil. The aboveground biomass (AGB) has been calculated by multiplying volume of biomass and wood density the volume was calculated based on diameter and height [13] . AGB (g) = volume of biomass (cm 3 ) × wood density (g/ cm 3 ).
Below the Ground biomass (BGB)
This includes all biomass of live roots excluding fine roots having, less than 2 mm diameter. The below ground biomass (BGB) has been calculated by multiplying above ground biomass taking 0.26 as the root shoot ratio [14] .
BGB (g) = 0.26 × above ground biomass (ton).
Total Biomass (TB)
Total biomass is the sum of the above and below ground biomass. TB = Above Ground Biomass + Below Ground Biomass. Generally, for any plant species 50% of its biomass is considered as carbon. [15] .
Carbon Storage = Biomass × 50% or Biomass/2
Result and Discussion
There were total 30 Species including 1230 individuals recorded in Vidhya Vihar campus of Solapur University. figure 1 . It is noticed from the said figure that Neem (Azardirichta indica) has maximum carbon contain i.e. 1242.816 tons. 
Conclusion
Carbon sequestration could play an important role in reducing greenhouse gas emissions. Forest areas and plantations in urban areas can play a significant role in carbon storage and sequestration. Vegetation in preperly managed conditions such as university campuses and other built environments are likely to have a greater impact per area of tree canopy cover in comparison to non-urban forests due to faster growth rates and increased proportions of large trees. However, urban tree maintenance emissions can offset some of the carbon gained by urban forest systems [16] . The Carbon sequestration capacity of tree increases as the age of the tree increases. Therefore, it can be concluded that the older have higher carbon content than younger trees. However, it is also observed that saplings have more capacity of absorbing carbon than old trees as they are growing and require more carbon to grow. Moreover, old trees are the reservoirs of carbon. It is noticed that Neem (Azardirichta indica) tree act as the best carbon absorbing agent in the present study area. The challenges of climate change can be efficiently overcome by the storage of carbon in terrestrial carbon sinks viz. plants, plant products and soils for longer periods of time. The plantation programme of Solapur University strives to achieve zero carbon emission and to reduce iys carbon footprint.
